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Cancers of the oral cavity and pharynx are together the fifth
most common cancer in the world (Parkin et al, 1993). Although
these tumours predominantly affect developing countries, steady
increases in mortality have been observed in male cohorts born
after 1910–1920, the largest increases having occurred in eastern
and southern Europe (La Vecchia et al, 1998). More than 80% of
cases of cancer of the oral cavity and pharynx in developed coun-
tries should be avoidable by elimination of tobacco smoking and
heavy alcohol drinking (Negri et al, 1993). Correlations of these
tumours with dietary habits are also, however, among the strongest
ones observed for any site of malignancy, although fewer accurate
data exist for cancer of the oral cavity and pharynx than, for
instance, cancer of the colon-rectum or breast (World Cancer
Research Fund, 1997).
Several case-control studies (Marshall et al, 1982; Winn et al,
1984; Notani and Jayant, 1987; McLaughlin et al, 1988; Franco et
al, 1989; Rossing et al, 1989; Franceschi et al, 1991; La Vecchia et
al, 1991; Oreggia et al, 1991; Gridley et al, 1992; Zheng et al,
1992; 1993; Levi et al, 1998) have consistently found that oral
cancer patients have histories of diets low in fruit and vegetables,
even after accounting for their high alcohol intake. Protective
effects seemed strongest for citrus fruit and vegetables which are
likely to be eaten uncooked (McLaughlin et al, 1988).
Increases in risk also seemed to derive from high intakes of
foods that represented important sources of calories, such as
starchy foods (Franceschi et al, 1991), pulses (Notani and Jayant,
1987), certain meats, especially processed meats, and eggs
(Franceschi et al, 1991). These foods can be interpreted as markers
of an unbalanced monotonous diet and vary from one place to
another. The role of different types of fat on cancer of the oral
cavity and pharynx has never been studied in detail (Lipworth et
al, 1997), but data on squamous carcinomas of the hypopharynx
(Estève et al, 1996) and the oesophagus (Tzonou et al, 1996)
raised the possibility that saturated fat may exert an unfavourable
influence, while certain vegetable oils be protective.
To further elucidate the role of different foods and dietary fats in
cancer of the oral cavity and pharynx, we carried out a case-
control study in two Italian areas. The use of a validated food
frequency questionnaire allowed us to assess individual fat intake
patterns and adjust findings for total energy intake, in addition to a
number of non-dietary risk correlates. Furthermore, the large study
size made it possible to study dietary correlates separately in four
anatomic subsites.
SUBJECTS AND METHODS
A case-control study of cancer of the oral cavity and pharynx was
conducted between January 1992 and November 1997 in two
Italian areas: the province of Pordenone in Northeastern Italy, and
those of Rome and Latina in central Italy.
Cases had histologically confirmed cancer of the oral cavity and
pharynx diagnosed no longer than 1 year prior to the interview and
with no previous diagnoses of cancer at any site. Overall, 271
subjects with cancer of the oral cavity (219 men and 52 women,
median age: 58, range 22–77 years) and 327 with cancer of the
pharynx (293 men and 34 women, median age: 58, range 32–76
years) were included (Table 1).
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The subsites were defined on the basis of the four-digit level of
the International Classification of Diseases 9th Revision (WHO,
1977), i.e. tongue (ICD 9: 141.0–141.9) 163 cases; oral cavity
(ICD 9: 143.0–145.8) 101 cases; oropharynx (ICD 9:
146.0–146.9) 199 cases; and hypopharynx (ICD 9: 148.0–148.9)
116 cases. Nineteen cases were attributed to unspecified parts of
the oral cavity or pharynx (145.9 and 149) and were included in
overall analyses, but not in subsite-specific ones. Cancer of the lip,
salivary glands and nasopharynx were not considered.
Controls were patients with no history of cancer who were
admitted to major hospitals in the same catchment areas as cases
and who had acute, non-neoplastic conditions unrelated to
smoking, alcohol drinking and long-term modifications of diet.
They included 1008 men and 483 women (median age 57, range
20–78), belonging to the following diagnostic categories: traumas,
mostly fractures and sprains (30%), other orthopaedic disorders,
such as low back pain and disc disorders (24%); acute surgical
conditions (20%); eye diseases (16%); and other miscellaneous
diseases, such as skin and dental conditions (10%). In order to
compensate for the rarity of cancer of the oral cavity and pharynx
in women, a control-to-case ratio of greater then five was chosen
for females, as opposed to two for males. On average, about 5% of
cases and controls approached during hospital stay refused to be
interviewed.
The same structured questionnaire and coding manual were
used in each centre, and all interviewers were centrally trained and
routinely supervised. Data checking for consistency and reliability
were also conducted centrally. The questionnaire included infor-
mation on socio-demographic characteristics, such as education
and occupation, lifetime smoking and alcohol-drinking habits,
physical activity, anthropometric measures at various ages, a
problem-oriented personal medical history and family history of
cancer.
Food frequency questionnaire
The interviewer-administered food frequency questionnaire (FFQ)
was developed to assess subjects’ habitual diet, including total
energy. Average weekly frequency of consumption of specific
foods or food groups, as well as complex recipes (including the
most common ones in the Italian diet) during the 2 years prior to
cancer diagnosis or hospital admission (for controls) was elicited.
Intakes lower than once a week, but at least once a month, were
coded as 0.5 per week.
The FFQ included 78 foods, food groups or recipes. For 40 of
the 78 foods, a serving size was indicated using natural units
(e.g. one egg, one apple, etc.). For other foods, the possibility of
specifying the use of a small, average or large portion was offered
(Franceschi et al, 1993). Several questions aimed at assessing fat
intake pattern (Franceschi et al, 1993). These addressed:
1. The type(s) of fat (i.e. olive oil; specific seed oils – safflower,
maize, peanut and soya; mixed oils – including cheaper brands
of variable composition; butter; and margarine) used as a
condiment for raw and cooked vegetables, to prepare meat
dishes, to fry, and to prepare pasta or rice dishes.
2. Subjective judgement on quantity of fat used (low, average,
high).
3. Habits of eating the seasoning or sauce, or leaving it on the
plate.
These questions, as well as frequency of consumption and
portion size, were used to derive estimates of intake of various oils
and fats. Satisfactory reproducibility (Franceschi et al, 1993,
1995) and validity (Decarli et al, 1996) of the FFQ have been
reported.
Statistical analysis
Food items and recipes were categorized into 19 food groups, i.e.
milk (five questions), coffee and tea (four questions), white bread
(three questions), pasta and rice dishes (six questions), soups (two
questions), poultry (two questions), red meat (e.g. beef, veal, and
pork; eight questions), processed meats (three questions), fish
(three questions), cheese (five questions), pulses (one question),
raw vegetables (four questions), cooked vegetables (six ques-
tions), potatoes (two questions), citrus fruit (two questions), other
Table 1 Distribution of 271 cases of cancer of the oral cavity, 327 of the
pharynx, and 1491 controlsa according to selected characteristics. Italy,
1992–1997
Cases
Characteristic Oral cavity Pharynx Controls
No. (%) No. (%) No. (%)
Sex
Male 219 (81) 293 (90) 1008 (68)
Female 52 (19) 34 (10) 483 (32)
Age group (years)
< 40 14 (5) 9 (3) 115 (8)
40–49 48 (18) 62 (19) 289 (19)
50–59 89 (33) 116 (35) 461 (31)
60–69 95 (35) 116 (35) 482 (32)
³ 70 25 (9) 24 (7) 144 (10)
Education (years)
< 7 179 (67) 231 (71) 896 (60)
7–11 57 (21) 73 (23) 400 (27)
³ 12 33 (12) 20 (6) 194 (13)
c2
1 Trend 1.85 14.11
(P-value)b (0.17) (< 0.01)
Smoking (cigarettes per day)
Never 35 (13) 14 (4) 585 (39)
< 15 36 (13) 61 (19) 174 (12)
15–24 87 (32) 112 (34) 172 (12)
³ 25 (+ cigar and pipe) 50 (18) 50 (15) 73 (5)
Ex smokers 63 (23) 90 (28) 487 (33)
c2
1 Trend 122.66 154.16
(P-value)b,c (< 0.01) (< 0.01)
Alcohol intake (drinks per week)
< 6.7 25 (9) 17 (5) 353 (24)
6.8–15.7 20 (7) 23 (7) 400 (27)
15.8–30.7 36 (13) 43 (13) 328 (22)
30.8–57.7 63 (23) 79 (24) 286 (19)
³ 57.8 127 (47) 165 (50) 124 (8)
c2
1 Trend 193.65 183.29
(P-value)b (< 0.01) (< 0.01)
aSome figures do not add up to the total because of some missing values.
bCompared to the control group, adjusted for age, sex and centre. cEx
smokers excluded616 S Franceschi et al
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fruit (eight questions), cakes and desserts (seven questions), and
refined sugar (including honey and candies; four questions).
The sum of the weekly servings of intake of food items and
recipes included in the same group was approximately distributed
into quintiles based on the entire study population. The intake of
whole-grain bread, polenta (i.e. a maize porridge once common in
Northeastern Italy; Franceschi et al, 1990), soft drinks and artifi-
cial sweeteners were assessed separately. With respect to vege-
tables and fruit, diversity was defined as the number of different
types of vegetables and fruit eaten on average at least weekly.
Odds ratios (ORs), and the corresponding 95% confidence inter-
vals (CIs) were computed, using unconditional multiple logistic
regression models (Breslow and Day, 1980). All regression equa-
tions included terms for age (as a continuous variable), study
centre, sex, years of education (< 7/7–11/³ 12), smoking habits
(never, former, < 20 and ³ 20 cigarettes per day, current smoker, <
15, 15–24, and ³ 25 cigarettes per day), alcohol drinking (as a
continuous and categorical variable), and total energy intake (as a
continuous variable). Since intake of various types of oils and fats
tend to be inversely correlated, regression analyses included terms
for all of them simultaneously and, when stated, total vegetable
intake.
The intake frequency of each food group, and of olive oil and
butter was also introduced as a continuous variable, and the unit of
measurement for each food group was set at one serving per day.
For sugar, one serving corresponded to four teaspoons; for olive
oil to 30 g; and for butter to 10 g.
RESULTS
Table 1 shows the distribution of cases of cancer of the oral cavity
and pharynx and controls according to gender, age and selected
characteristics. Females represented 19% of oral cancer cases, but
only 10% of pharyngeal cancers. Cases of cancer of the pharynx,
but not of oral cavity, reported significantly fewer educational
Table 2 Odds ratios (OR) and corresponding 95% confidence intervals (CI)a according to intake quintile of food groups among 598 cases of cancer of the oral
cavity and pharynx and 1491 controls. Italy, 1992–1997
Food group Intake quintile c2
1
Upper limit
1b 2 3 4 5 Trend
(servings per week)
Milk 0.3 3.3 7.3 11.0 –
OR (95% CI) 1 0.6 (0.4–0.9) 0.7 (0.5–1.0) 1.1 (0.8–1.7) 1.0 (0.7–1.5) 0.33
Coffee and tea 8.0 14.5 21.5 28.5 –
OR (95% CI) 1 0.8 (0.5–1.1) 0.9 (0.6–1.2) 0.6 (0.4–0.9) 0.6 (0.4–0.9) 5.95c
White bread 11.3 14.5 21.3 28.5 –
OR (95% CI) 1 0.9 (0.7–1.4) 0.7 (0.5–1.0) 0.6 (0.4–0.9) 0.4 (0.2–0.6) 21.59d
Pasta and rice 3.3 4.3 5.3 6.3 –
OR (95% CI) 1 1.3 (0.9–1.9) 0.9 (0.6–1.3) 0.7 (0.5–1.0) 1.1 (0.8–1.6) 0.76
Soups 1.3 2.3 3.3 5.3 –
OR (95% CI) 1 1.4 (1.0–2.0) 1.4 (0.9–2.0) 1.8 (1.2–2.6) 2.5 (1.7–3.7) 21.23d
Poultry 1.0 1.5 2.5 3.5 –
OR (95% CI) 1 0.9 (0.7–1.3) 0.8 (0.5–1.1) 0.6 (0.4–0.9) 0.6 (0.4–0.9) 10.04d
Red meat 2.8 4.3 5.5 7.0 –
OR (95% CI) 1 0.7 (0.5–1.0) 1.1 (0.7–1.6) 1.1 (0.7–1.6) 1.2 (0.8–1.8) 3.47
Processed meats 1.5 2.5 3.5 5.0 –
OR (95% CI) 1 1.7 (1.2–2.3) 1.7 (1.2–2.4) 1.9 (1.2–2.8) 1.6 (1.1–2.4) 6.86d
Fish 1.0 1.5 2.0 2.5 –
OR (95% CI) 1 0.7 (0.5–1.0) 0.7 (0.5–1.0) 0.7 (0.5–1.0) 0.6 (0.4–0.9) 5.31c
Eggs 1.0 2.0 2.5 4.0 –
OR (95% CI) 1 1.5 (1.1–2.1) 1.5 (1.1–2.1) 2.0 (1.3–3.1) 2.5 (1.7–3.7) 23.13d
Cheese 2.7 3.8 5.0 7.0 –
OR (95% CI) 1 1.0 (0.7–1.4) 0.9 (0.6–1.3) 1.0 (0.7–1.5) 1.2 (0.8–1.7) 0.59
Pulse 0.5 1.0 2.0 3.0 –
OR (95% CI) 1 1.6 (1.1–2.2) 1.6 (1.1–2.3) 1.1 (0.7–1.8) 2.1 (1.0–4.2) 2.48
Raw vegetables 5.0 8.0 10.5 14.1 –
OR (95% CI) 1 0.4 (0.3–0.6) 0.5 (0.3–0.7) 0.5 (0.3–0.7) 0.4 (0.3–0.6) 13.83d
Cooked vegetables 1.5 2.3 3.2 4.5 –
OR (95% CI) 1 0.8 (0.5–1.1) 1.0 (0.7–1.4) 0.7 (0.5–1.0) 0.5 (0.3–0.7) 9.78d
Potatoes 1.0 1.5 2.5 3.5 –
OR (95% CI) 1 1.2 (0.8–1.8) 1.3 (0.9–1.8) 1.4 (0.9–2.0) 1.1 (0.7–1.8) 0.53
Citrus fruit 0.6 2.2 3.8 7.5 –
OR (95% CI) 1 0.8 (0.5–1.1) 0.7 (0.5–1.0) 0.6 (0.4–0.8) 0.5 (0.3–0.7) 14.60d
Other fruit 6.3 10.4 13.8 19.4 –
OR (95% CI) 1 0.7 (0.5–1.0) 0.7 (0.5–1.0) 0.8 (0.6–1.2) 0.7 (0.5–1.1) 1.26
Cakes and desserts 0.7 2.0 4.1 8.3 –
OR (95% CI) 1 1.0 (0.7–1.5) 1.1 (0.7–1.5) 1.0 (0.7–1.5) 1.6 (1.1–2.4) 4.24c
Sugar and candies 14.5 27.5 40.5 58.0 –
OR (95% CI) 1 1.0 (0.7–1.4) 0.9 (0.6–1.3) 0.8 (0.6–1.2) 1.2 (0.8–1.7) 0.10
aEstimates from multiple logistic regression equations including terms for age, centre, sex, education, smoking habit, total energy and alcohol intake. bReference
category. cP < 0.05. dP < 0.01Food groups and cancer of the oral cavity and pharynx 617
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years than control subjects. For both cancer sites, a large excess of
current smokers, especially heavy smokers, and heavy alcohol
drinkers was found in cases as compared to controls.
Table 2 shows the upper limit of intake quintiles of major food
groups and corresponding ORs. Intakes of milk, pasta and rice
dishes, red meat, cheese, pulses, potatoes, fruit other than citrus
fruit, and sugar and candies were not significantly related to cancer
risk. A significant trend of increasing risk with increasing intake
emerged for soups (OR in highest as compared to lowest quintile =
2.5, 95% CI: 1.7–3.7); eggs (OR = 2.5, 95% CI: 1.7–3.7); processed
meats (OR = 1.6, 95% CI: 1.1–2.4); and cakes and desserts (1.6,
95% CI: 1.1–2.4). Seven food groups were inversely related to risk:
coffee and tea (OR = 0.6; 95% CI: 0.4–0.9); white bread (OR = 0.4,
95% CI: 0.2–0.6); poultry (OR = 0.6, 95% CI: 0.4–0.9); fish (OR =
0.6, 95% CI: 0.4–0.9); raw vegetables (OR = 0.4, 95% CI: 0.3–0.6);
cooked vegetables (OR = 0.5, 95% CI: 0.3–0.7); and citrus fruit (OR
= 0.5, 95% CI: 0.3–0.7) (Table 2).
Whole-grain bread was consumed at least weekly by 5% of
cases and 7% of controls (OR in highest as compared to lowest
tertile 1.1; 95% CI: 0.6–1.9). As for polenta intake, a direct associ-
ation emerged with an OR of 1.5 (95% CI: 1.1–2.1) in the highest
compared to the lowest tertile. Daily intake of soft drinks was
reported by 24% of cases and 14% of controls (OR in highest as
compared to lowest tertile: 1.6, 95% CI: 1.3–2.2). Three percent of
cases and 7% of controls reported use of artificial sweeteners
(OR = 0.7, 95% CI: 0.4–1.2).
With respect to specific foods within groups, a positive associa-
tion was found for both broth or light soups and vegetable soups.
Among different types of processed meats, risk increases were
seen for high intake of ham, salami and sausages, but not
prosciutto (lean processed meat). All different types of raw vegeta-
bles, including carrots, tomatoes and mixed salads, exerted a
significant favourable effect. Among cooked vegetables, marked
protections emerged for artichokes and zucchini, eggplants and
peppers, but not cruciferous vegetables. Beneficial effect from
citrus fruit derived from both intake of the whole fruit and fresh
citrus fruit juice. Among other fruit, significant inverse trends in
risk were observed for peaches, apricots and prunes, melons, kiwi,
and strawberries and cherries, but not apples and pears. A signifi-
cant trend of increasing risk with the increase of intake was found
for bananas and cooked fruit.
The influence of intake level of five types of oils or fats is eval-
uated in Table 3. High intake of olive oil (OR in highest vs lowest
quintile = 0.4, 95% CI: 0.3–0.7) and specific seed oils (OR in
highest vs lowest quintile = 0.6, 95% CI: 0.4–0.9) was associated
with significantly lowered risk. The beneficial effect of olive oil
and specific seed oils was attenuated by the introduction of
vegetable intake (i.e. a variable directly associated with oil intake)
in the model. Mixed seed oils and margarine were not significantly
related to cancer risk whereas a strong positive association
emerged for butter intake (OR = 2.3, 95% CI: 1.6–3.5).
All foods significantly related to cancer risk, including olive oil
and butter, were entered simultaneously in a logistic regression
equation, which included other dietary and non-dietary covariates,
plus body mass index (data not shown). Associations shown in
Tables 2 and 3 persisted, thus showing them to be independent
from each other. Only the effects of poultry, processed meats,
cakes and desserts, and olive oil were somewhat attenuated by
mutual adjustment for other food groups.
ORs for an intake increase of one serving per day of each exam-
ined food group and olive oil and butter are shown in Table 4,
separately for the two sexes, four subsites and overall. The influ-
ence of dietary habits was consistent in the two sexes. However,
high intake of red meat was associated with a significant increase
of cancer risk in women, but not in men, and the apparent
protection from high intake of coffee and tea and citrus fruit
was more marked in women. All findings were very similar for the
four subsites. Overall, one more serving per day of food groups
Table 3 Odds ratios (OR) and corresponding 95% confidence intervals (CI)a among 598 cases of cancer of oral cavity and pharynx and 1491 controls
according to intake quintile of oils and fats. Italy, 1992–1997
Food group Intake quintile X2
1
Upper limit
1b 23 4 5
Trend
Olive oil 3.2 18.3 29.5 42.9 –
OR (95% CI) 1 0.6 (0.4–0.9) 0.7 (0.5–1.1) 0.7 (0.5–1.1) 0.4 (0.3–0.7) 7.15c
Vegetable-adjusted OR (95% CI) 1 0.6 (0.4–0.9) 0.8 (0.5–1.2) 0.9 (0.5–1.4) 0.6 (0.4–0.9) 1.73
Specific seed oils 1.9 9.3 –
OR (95% CI) 1 0.7 (0.5–1.0) 0.6 (0.4–0.9) 7.40c
Vegetable-adjusted OR (95% CI) 1 0.7 (0.5–1.1) 0.7 (0.4–1.0) 4.88d
Mixed seed oils 0.3 0.7 2.3 10.3 –
OR (95% CI) 1 0.7 (0.5–1.1) 1.0 (0.7–1.4) 0.9 (0.6–1.3) 1.1 (0.7–1.7) 0.12
Vegetable-adjusted OR (95% CI) 1 0.7 (0.5–1.1) 0.9 (0.6–1.4) 0.9 (0.6–1.3) 1.1 (0.7–1.7) 0.15
Butter 0.4 0.9 1.9 7.7 –
OR (95% CI) 1 1.2 (0.8–1.8) 1.3 (0.8–1.9) 1.8 (1.2–2.7) 2.3 (1.6–3.5) 22.32c
Vegetable-adjusted OR (95% CI) 1 1.3 (0.9–1.9) 1.3 (0.9–2.0) 1.9 (1.3–2.7) 2.4 (1.6–3.5) 21.97c
Margarine 0.2 –
OR (95% CI) 1 1.3 (0.8–2.2) 0.94
Vegetable-adjusted OR (95% CI) 1 1.3 (0.8–2.3) 0.98
aEstimates from multiple logistic regression equations including terms for age, centre, sex, education, smoking habit, total intake of alcohol and energy, plus all
oils and fats above. bReference category. cP < 0.01. dP < 0.05.
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associated with a favourable effect (i.e. poultry, fish, raw and
cooked vegetables, citrus fruit, and olive oil) gave a risk reduction
of 30% or over.
Separate analyses of dietary findings were performed by age
(< 60 and ³ 60 years of age), alcohol drinking (< 40 and ³ 40
drinks per week) and smoking habits (never, light smokers and
heavy smokers). No significant or consistent heterogeneity was
found (data not shown).
Finally, risks by approximate tertile of diversity in the intake of
vegetables and fruit are presented in Table 5. Consumption of
many different types of vegetables (OR = 0.5, 95% CI: 0.3–0.8)
and fruit (OR = 0.6, 95% CI: 0.4–0.9) seemed to exert a significant
protection against cancer of the oral cavity and pharynx.
Allowance for total number of servings of vegetables and fruit,
however, attenuated the favourable effect of diversity, especially
for fruit.
DISCUSSION
Our study, one of the largest investigations on cancer of the oral
cavity and pharynx, provides further support to the beneficial
effect of high intake of most types of vegetables and fruit, and
shows, for the first time, an inverse association with high intake of
olive oil. Conversely, it suggests that cases had a diet significa-
tively richer in soups, processed meats, eggs, cakes and desserts,
and butter than control subjects. All major dietary findings were
remarkably similar in different strata of sex and age and in four
cancer subsites. Furthermore, despite strong direct associations
with smoking and alcohol drinking, neither of these factors
accounted for, or significantly modified, our dietary findings.
With the exception of the protective effect of high vegetable and
fruit intake and related micronutrients, very little is known about
dietary patterns associated with high risk of cancer of the oral
Table 4 Odds ratios and corresponding 95% confidence intervalsa among 598 cases of cancer of the oral cavity and pharynx and 1491 controls for an intake
increase of one daily serving of various foods, by sex, subsite, and overall. Italy, 1992–1997
Odds ratio (95% confidence interval)
Food group Sex Subsite(s)b All
Males Females Tongue Oral cavity Oropharynx Hypopharynx
Milk 1.1 (1.0–1.3) 1.0 (0.8–1.2) 1.0 (0.8–1.2) 0.9 (0.7–1.2) 1.2 (1.0–1.4) 1.1 (0.9–1.4) 1.1 (1.0–1.2)
Coffee and tea 1.0 (0.9–1.1) 0.8 (0.7–1.0)c 1.0 (0.9–1.1) 0.9 (0.8–1.1) 1.0 (0.9–1.1) 0.9 (0.8–1.1) 0.9 (0.9–1.0)
White bread 0.8 (0.8–0.9) 0.9 (0.7–1.1) 0.8 (0.7–1.0) 0.8 (0.6–0.9) 0.8 (0.7–0.9) 0.7 (0.6–0.9) 0.8 (0.8–0.9)
Pasta and rice 1.1 (0.7–1.7) 0.6 (0.2–1.7) 1.1 (0.5–2.1) 1.1 (0.5–2.4) 1.1 (0.6–2.2) 1.0 (0.4–2.2) 1.0 (0.6–1.5)
Soups 2.6 (1.7–4.0) 3.3 (1.5–7.1) 2.0 (1.1–3.6) 3.3 (1.7–6.5) 3.2 (1.9–5.5) 2.1 (1.0–4.3) 2.7 (1.9–4.0)
Eggs 2.6 (1.6–4.1) 2.5 (0.7–8.5) 1.8 (0.9–3.4) 3.0 (1.5–5.9) 3.3 (1.9–5.8) 2.9 (1.5–5.9) 2.5 (1.7–3.9)
Poultry 0.4 (0.2–0.8) 0.2 (0.0–1.3) 0.5 (0.2–1.3) 0.2 (0.1–0.9) 0.4 (0.2–0.9) 0.5 (0.2–1.5) 0.4 (0.2–0.7)
Red meat 1.2 (0.8–1.8) 3.0 (1.2–7.2)c 1.5 (0.9–2.4) 1.0 (0.5–1.9) 1.3 (0.8–2.2) 1.5 (0.8–3.0) 1.5 (1.0–2.1)
Processed meats 1.4 (0.9–2.2) 2.1 (0.8–5.4) 1.7 (1.0–2.9) 1.3 (0.7–2.4) 1.0 (0.6–1.8) 1.0 (0.5–1.9) 1.5 (1.0–2.2)
Fish 0.4 (0.1–1.0) 0.6 (0.1–3.4) 0.7 (0.2–2.5) 0.4 (0.1–1.9) 0.4 (0.1–1.6) 0.2 (0.0–1.3) 0.4 (0.2–1.0)
Cheese 0.9 (0.6–1.2) 1.4 (0.7–2.9) 0.8 (0.5–1.3) 0.8 (0.4–1.4) 1.0 (0.6–1.5) 0.9 (0.5–1.5) 0.9 (0.7–1.3)
Pulse 3.5 (1.0–12.9) 1.4 (0.1–18.4) 2.7 (0.5–14.5) 2.7 (0.4–18.8) 2.5 (0.4–15.2) 0.6 (0.0–6.8) 2.6 (0.8–8.1)
Raw vegetables 0.7 (0.6–0.9) 0.6 (0.4–0.9) 0.7 (0.5–0.9) 0.5 (0.4–0.8) 0.7 (0.6–0.9) 0.7 (0.5–1.0) 0.7 (0.6–0.8)
Cooked vegetables 0.6 (0.4–0.9) 0.5 (0.2–1.3) 0.5 (0.2–0.9) 0.5 (0.2–1.1) 0.5 (0.3–1.0) 0.9 (0.4–1.8) 0.6 (0.4–0.8)
Potatoes 1.4 (0.7–2.9) 0.7 (0.2–2.8) 1.4 (0.6–3.5) 4.0 (1.4–12.0) 0.8 (0.3–1.9) 1.3 (0.4–4.0) 1.2 (0.7–2.3)
Citrus fruit 0.8 (0.6–1.0) 0.3 (0.2–0.6)c 0.7 (0.5–1.0) 0.5 (0.3–0.8) 0.6 (0.4–0.9) 0.9 (0.6–1.3) 0.7 (0.5–0.9)
Other fruit 1.0 (0.9–1.1) 0.8 (0.7–1.0) 0.9 (0.8–1.1) 0.8 (0.7–1.0) 0.9 (0.8–1.1) 1.0 (0.8–1.2) 0.9 (0.8–1.0)
Cakes and desserts 1.2 (1.0–1.3) 1.0 (0.8–1.4) 1.0 (0.8–1.2) 1.2 (1.0–1.5) 1.2 (1.1–1.4) 1.2 (1.0–1.5) 1.1 (1.0–1.3)
Sugar and candies 1.1 (1.0–1.2) 1.2 (0.9–1.5) 1.0 (0.8–1.2) 1.1 (0.9–1.3) 1.2 (1.0–1.4) 1.2 (1.0–1.5) 1.1 (1.0–1.2)
Olive oil 0.7 (0.6–0.9) 0.5 (0.3–0.9) 0.7 (0.5–0.9) 0.7 (0.5–1.1) 0.5 (0.4–0.7) 0.8 (0.5–1.1) 0.7 (0.5–0.8)
Butter 1.3 (1.1–1.6) 1.6 (0.9–2.9) 1.3 (1.0–1.8) 1.4 (1.0–1.9) 1.5 (1.1–1.9) 1.2 (0.9–1.7) 1.4 (1.1–1.6)
aEstimates from multiple logistic regression equations including terms for age, sex, centre, education, smoking habit, alcohol and energy intake. b19 cancer
cases whose subsite of origin was not specified are excluded. cP < 0.05 at Wald c2
1 test for interaction.
Table 5 Odds ratios (OR) and corresponding 95% confidence intervals (CI)
according to diversity of intake of food groups among 598 cases of cancer of
oral cavity and pharynx and 1491 controls. Italy 1992–1997
Food group OR (95% CI)a,b OR (95% CI)a,c
Diversitya Adjusted for
number of
servings
Vegetables
< 4 1.0 1.0
4 – < 7 0.7 (0.5–0.9) 0.8 (0.6–1.1)
³ 7 0.5 (0.3–0.8) 0.6 (0.3–1.0)
c2
1 trend 14.28d 4.34e
Fruit
< 4 1.0 1.0
4 – < 6 0.9 (0.7–1.1) 1.0 (0.7–1.3)
³ 6 0.6 (0.4–0.9) 0.7 (0.4–1.2)
c2
1 trend 4.91e 1.12
aTypes of vegetables and fruit consumed at least weekly. bEstimates from
multiple logistic regression equations including terms for age, centre,
education, sex, smoking habit, alcohol and energy intake. cSame as above,
plus total weekly servings of vegetables and fruit. dP < 0.01. eP < 0.05.Food groups and cancer of the oral cavity and pharynx 619
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cavity and pharynx (World Cancer Research Fund, 1997). Not
only are studies relatively few, but, with some exceptions
(McLaughlin et al, 1988; Marshall et al, 1982, 1992), they have
been relatively small and based on simplified dietary question-
naires which have not allowed an accurate assessment of fat intake
patterns or adjustment for total energy intake.
Our study was carried out in a southern European population
where: (1) the risk of cancer of the oral cavity and pharynx is rela-
tively high (La Vecchia et al, 1998); (2) pharynx is over-repre-
sented in comparison with most published series (McLaughlin
et al, 1988); and (3) broad ranges of intake of olive oil and
alcoholic beverages exist.
With respect to vegetable and fruit intakes, virtually all studies
that have examined vegetables as a broad category have reported
inverse associations with risk (Notani and Jayant, 1987; Oreggia
et al, 1991; Franceschi et al, 1992; Gridley et al, 1992; Levi et al,
1998). The highest intake frequency category showed, as in our
study, an approximate halving of risk. The evidence is most
consistent for carrots and raw vegetables (Franco et al, 1989;
Franceschi et al, 1991, 1992; La Vecchia et al, 1991; Zheng et al,
1992), but weak for cruciferous vegetables and pulses, for which
null or positive associations can be found (McLaughlin et al, 1988;
Zheng et al, 1993), as in our study.
A protective effect of fruit, as a broad category, has also
emerged consistently (Winn et al, 1984; McLaughlin et al, 1988;
Franco et al, 1989; La Vecchia et al, 1991; Franceschi et al, 1992;
Gridley et al, 1992; Zheng et al, 1992, 1993; Levi et al, 1998). In
our study, high intakes of most types of fruit were associated with
decreased risk, but only the effect of citrus fruits was significant.
Thus, we did not confirm a more beneficial effect of fruits
as compared to vegetables, including cooked vegetables
(McLaughlin et al, 1988; Zheng et al, 1992). The combined benefit
from high oil intake, which is regularly eaten with vegetables in
Italy, may account for this discrepancy.
The disclosure of an important role of dietary fats is probably
the most original finding of our study. Information on this issue
was scanty. Notani and Jayant (1987) reported a beneficial effect
of high intake of ground nut oil in a population from India where
butter was very uncommon. In the largest study available,
McLaughlin et al (1988) showed a direct association with satu-
rated fat (OR = 1.5 in men and 1.3 in women in the highest intake
quartile), but were not able to distinguish butter from margarine,
not did they ask about vegetable oils (Gridley et al, 1992).
A significant association with butter intake was found in one
previous study from northern Italy (Franceschi et al, 1991), but not
in a second one (La Vecchia et al, 1991). In both, however, only a
subjective score for dietary fat intake was available. Zheng et al
(1993) and Chyou et al (1995) reported reduced risk (0.6 in both)
in the highest quartile of total fat intake in two populations
(Chinese in China, and Japanese in Hawaii) where saturated fat
intake was low. Conversely, in the USA, Marshall et al (1992)
reported a positive association with total fat intake after allowance
for total energy.
Fat intake was assessed in detail in a multicentre European
study on cancer of the hypopharynx and larynx (Estève et al,
1996). Results for cancer of the hypopharynx, which represents
about 1/5 of the cases in our study, were very similar, with OR of
3.1 for the highest intake quintile of butter and 0.7 for oil, after
allowance for alcohol, tobacco and energy intake. Similar findings
emerged from two case-control studies of squamous cell carci-
nomas of the oesophagus in France (Launoy et al, 1998) and
Greece (Tzonou et al, 1996). In terms of potential biologic mecha-
nisms, olive oil may have endogenous antioxidant properties
(Berry et al, 1995). It is not clear whether such antioxidant activity
is due to oleic acid itself or to the presence of other antioxidants,
such as vitamin E and polyphenols, in olive oil. Unexpectedly, fat
intake patterns exerted a stronger influence on the risk of cancer of
the oral cavity and pharynx than on colorectal cancer (Braga et al,
1998) or breast cancer (La Vecchia et al, 1995) in companion
Italian studies.
Positive associations have been reported with the intake of
certain types of meat (McLaughlin et al, 1988), especially pork
products (Winn et al, 1984; Levi et al, 1998), nitrite-rich meat
(McLaughlin et al, 1988), salted meat (Zheng et al, 1992;
De Stefani et al, 1994) or charcoal-grilled meat (Franco et al,
1989), though generally not with fresh meat or poultry (La Vecchia
et al, 1991). Similarly, we found an increased risk for a high intake
of processed meat and eggs, although it is not clear whether such
results should be attributed to high salt or nitrite content, or to high
saturated fat and cholesterol (as suggested by the direct association
with butter intake).
The interpretation of direct associations with the intake of soups
and cakes and desserts is complex. Soups tend to be high in salt and
may encompass frequent thermal injury if eaten hot (Chyou
et al, 1995). Frequent intake of soups and cakes and desserts may be,
however, correlates of poor oral hygiene and/or consequences of
poor dentition in patients with cancer of the oral cavity and pharynx.
Coffee and tea, which were inversely associated with risk, may
exert a mechanical cleansing effect in the oral cavity. A protective
effect of high fish intake has already been reported (McLaughlin et
al, 1988; Gridley et al, 1990), albeit not in investigations where
salty fish predominated (Zheng et al, 1992; Chyou et al, 1995).
Finally, no direct association was found with pasta and rice such
as has been observed in most previous work (McLaughlin et al,
1988; Chyou et al, 1995). High white bread intake showed an
inverse relation to cancer risk, as demonstrated by Kjærheim et al
(1998). A former report (Franceschi et al, 1990) of high risk of oral
cavity and pharynx in heavy consumers of polenta (a porridge
made from refined maize flour) was confirmed, although intake of
this traditional food has been steadily declining.
Bias in the recall of food intake may well not be an important
issue in a population such as the Italian one, which is generally not
‘health conscious’, and with hospital controls rather than ‘healthy’
non-hospital ones (Doll, 1994). The same may apply to selection
bias, on account of much lower refusals to participate among
hospital controls than non-hospital ones (Marshall et al, 1992).
With respect to confounding, cancer of the oral cavity and pharynx
showed a modest inverse association with educational level but,
among study subjects, education was virtually uncorrelated with
the intake of any of the food groups considered while the strongest
risk determinants (i.e. smoking and drinking habits) were carefully
allowed for.
In conclusion, the results of our study indicate that high intakes
of vegetables, fruit, fish and vegetable oils, and low intake of
soups, cakes, processed meats, eggs and butter were associated
with reduced risk for both cancer of the oral cavity and pharynx in
this Italian study population.
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